SI-1 Backtrajectory analysis and MODIS images

SI-1.2 ACSM tracers during the fire events
The chemical nature of the aerosol was also investigated by examining the dependence of f 44 versus f 60 , as well as organic fragments at m/z 43 and 44, shown for the whole measurement period ( Figure SI Based on the approach of Sandradewi et al. 2 and by using an absorption exponent of 1.1 for pure traffic and the average value obtained in this study of 1.86 for pure wood burning conditions, we calculated the contribution of these components to total BC concentrations. The time series of each component is presented in Figure SI where it can be seen that the identified biomass burning events are also depicted by the enhanced contribution of wood burning BC concentrations. 
SI-2 Comparison of ACSM versus filters
In Figure SI Differences in concentrations can be attributed to errors and fluctuations in the collection efficiency of the species. For this reason we also studied the inorganic acidity of the sampled aerosol, which can be found in Figure SI 
SI-3 PMF Analysis
The organic aerosol components from the 2-month data set were extracted by where the measured matrix X is approximated by the product of G and F and E is the residuals not fit by the model. Each column j of the matrix G represents the time series of a factor p, whereas each row i of F represents the profile (mass spectrum) of factor p. The input organics and organics error matrices are derived automatically from the ACSM data analysis software, using a simple automated six-step process. First, 
SI-4 PMF Results
SI-4.1 Q/Q exp criterion
The presented Q/Q exp plots correspond to "seed" and "f peak " runs. As expected, diminishing values of this ratio for around 3-4 factors. From 1 to 2 factors there is a 27.4% decrease in the ratio, but from 2 to 3 and from 3 to 4 factors the decrease is the same (12.7 and 12.9%, respectively). Finally from 4 to 5 factors the Q/Q exp almost reaches a plateau, with a mere 8% decrese. The results for the fpeak run were very similar (decrease of Q/Q exp of 27%, 12.7%, 10.9% and 9.6%, respectively). 
SI-4.2 Seeds and f peak variation
To investigate the stability of the solution and the possibility of local minima in the PMF solution space, the algorithm was initialized using 20 different starting points ("seeds"). Figure SI solution, with only one seed run out of twenty being substantially different. For the 20 different seed runs the Q/Q exp values showed very little variability; correlation with external mass spectra was identical for the grand majority of the seeds (19 out of 20), and so was the contribution of each factor to the total organic mass, with no unexplained mass observed. Finally, the variation of each factor compared to the total variability was identical in almost all seed runs and unexplained variation was less than 20% with unexplained variation values being higher (greater than 30%) for m/z >100. In the case of the f peak runs the respective graphs are illustrated in Figure SI Once more there is no unexplained mass. The main observed difference is the ratio between negative and positive fpeak runs. Based on the results of the f peak runs, we compared the derived MS spectra for the 3factor solution with external spectra (based on theta angles 9 , Figure SI Criteria for the selection of the f peak : we choose the f peak for which the angle θ between the average BBOA and OOA found by Ng et al. 10 and the BBOA and OOA factor profiles from the f peak run are minimum.
SI-4.3 Mass spectra and time series
In Figure SI Correlations with external spectra are also good (theta angle values around 15).
Finally in the 4-factor solution the BBOA factor is split into 2 parts, factor 2 does contain m/z 18 or m/z 44 and their time series are also very similar. Correlation with external spectra is also poor: factor 2 has a theta angle of 26.5 compared to BBOA average spectra, factor 1 also correlates poorly with OOAavg 10 , SVOA 11 and LVOA 12 (theta angles 23.9, 21.6 and 38.6, respectively). The respective mass spectra extracted from the f peak run are presented in Figure SI 
SI-4.4 Comparison of derived factors with external tracers
The timeseries of the derived factors were further compared to external tracers, such as BC, nitrate, sulfate and ammonium. The comparison for the two-, three-and fourfactor PMF solution is presented in Table SI- Once more, the f peak run gives similar results with the seed run: in the 2-factor solution Factor 1 correlates well with BC and nitrate (R 2 =0.61 and 0.75, respectively) while Factor 2 correlates well with sulfate and ammonium (R 2 =0.66 and 0.71, identical with the seed run). In the 3-factor solution factor 1 correlates well with BC and nitrate (R 2 =0.6 and 0.73), factor 2 well with nitrate (0.58) and factor 3 with sulfate and ammonium (R 2 =0.52 and 0.56, respectively).
SI-4.4 Comparison of derived spectra for each fire event
We performed separate PMF analysis for each fire event, selecting the corresponding 3-factor solution for each event and identifying the same profiles as for the whole measurement period (BBOA, OOA-BB and OOA). The time series of the three factors during the separate fire events along with the different BBOA spectrum of each event can be seen in Figure SI The mass spectra from the separate PMF run for each fire event were also compared to external mass spectra, namely average BBOA spectra. We used the theta angle 8 to compare the mass spectra between the BBOA, processed-BBOA (OOA-BB) and color-coded by the same colors used in the reported mass spectra for consistency. We also compared the different spectra of each 3-factor solution with the corresponding spectra of the rest of the fire events. The comparison of the processed-BBOA (OOA-BB) and the OOA can be found in the following with the rest of the fire events, as well as with the cumulative spectra for the whole measurement period.
Chios
SI-4.6 PMF solution residuals
The comparison between the model residuals for the two-to four-factors is presented in Figure SI -4.6. The results are given in a graph where the matrix of the residuals is scaled by the uncertainty (as a function of variable and time). White spaces denote data points where |e ij |<σ ij , while the red and blue points denote residuals that exceed the limit in positive and negative directions, respectively.
Ideally the distribution of colors should be random and pattern-free, indicating that unexplained data is distributed randomly throughout the dataset.
It can be seen that when moving from the two-(a) to the three-factor solution (b), residuals are scaled better with uncertainty and less red and blue points are observed both in terms of the time series, as well as in terms of variables. The residuals in the four-factor solution are also better scaled with uncertainty, especially in the higher variables. Nevertheless, as two of the four factors were from the splitting of the BBOA factor of the 3-factor solution, we decided to choose the threefactor solution. 
